Introduction
Many factors have been implicated in early embryonic mortality in domestic animals (Edey, 1969) including chromosomal abnormalities (Gustavsson, 1980) . Estimates of the frequency of early embryonic loss attributable to chromosomal imbalances range from 6 to 11 % in sheep (Long & Williams, 1980; Murray et al, 1985) , cattle (Gayerie de Abreu, Lamming & Shaw, 1984) and pigs (McFeely, 1967) . Most of these losses occur before Day 12 of gestation as the level of aberrant embryos was 1-9% in a sample of 159 Day-12-18 preimplantation cattle blastocysts (Hare et al, 1980) and no chromosomally abnormal embryos were observed in a sample of 75 sheep blastocysts (Long, 1977) .
A confounding problem in interpreting the chromosomal normality of preimplantation blastocysts is the occurrence of polyploid cells in the trophoblast (Barlow, Owen & Graham, 1972 (Barlow & Sherman, 1972) . However, the total number of polyploid cells at Day 11 would only be 10-15% of the total cells in the trophoblast. Polyploid cells have also been reported in preimplantation blastocysts of some livestock species. Hare et al (1980) (Long, 1977) .
In the present study the occurrence of chromosome abnormalities and the incidence of polyploid cells in 13-14-day-old blastocysts and 24-32-day-old fetuses in a sample of Australian Merino sheep were investigated. This study is a continuation of the work previously reported on the incidence of chromosome abnormalities in Day-2 embryos from Merino sheep (Murray et al, 1985) . A preliminary report noted the occurrence of the 2N -1/2N/4N mosaic and 5 complex heteroploids in a smaller sample of these blastocysts and fetuses (Boland et al, 1984) .
Materials and Methods
Medium-wool Merino ewes were synchronized in the previous oestrous cycle using progestagen (Boland et al, 1986) .
Ewes were slaughtered at [13] [14] Embryos were cultured in PBS containing 15% heat-inactivated sheep serum, 0-8 µg colchicine/ ml, 100 i.u. penicillin G/ml and 100 µg streptomycin sulphate/ml for 1-1-75 h at 37CC in a 5% C02 atmosphere. Embryos > 15 mm long were processed for chromosomes by the method of Hare et al (1980) , while embryos < 15 mm in length were harvested by a modification of the method of Shaw, Webb & Wilkinson (1976) following 10 min in hypotonie medium (0075 M-KC1). Embryos were removed from the hypotonie solution and placed on a dry slide with the excess medium being removed. Methanokacetic acid fixative (3:1 v/v; 1-2 drops) was placed on the embryo and the cells were then immediately dispersed over the slide by gently tapping the embryo with the polished, flat end of a 4-mm diameter brass rod.
Entire 24-to 32-day-old fetuses, dissected free of most membranes, were placed in the colchicine medium, finely minced with scissors and aspirated through an 18-gauge and then a 21-gauge needle. The cell suspension was incubated for 1-1-75 h and harvested by standard cytological methods. Cells were dropped onto cold, wet slides and air dried.
Chromosome preparations were stained in 5% Giemsa in 0-004 M-phosphate buffer (pH 6-8) for 3-5 min, air dried and mounted in DePeX. When possible the chromosomes of 10 diploid (2N) cells were counted from each individual, with the number and ploidy level of any polyploid cells encountered also being recorded. Fig. 4(a-d) .
Results

Embryos
In addition to the fetuses, 3 sets of membranes that did not contain fetal material were processed. Two of the membrane remnants did not produce any mitotic figures suitable for analysis, while the third remnant was male and contained both 2N and 4N cells.
Discussion
These results indicate that the 11% chromosomally abnormal Day-2 embryos observed in an earlier phase of this study (Murray et al, 1985) are largely lost before Day 13 of development. This result is in agreement with previous reports on blastocysts from sheep (Long, 1977) and cattle (Hare et al, 1980) for which 0 and 1-9% respectively of the later-stage embryos were chromo¬ somally aberrant, as compared with 6% (Long & Williams, 1980) and 7-2% (Gayerie de Abreu et al, 1984) in early-stage embryos.
In our earlier study (Murray et al, 1985) (Gustavsson, 1980) . Mosaicism for sex chromosomes is known and one XO/XX ewe has been reported (Baylis, Wayte & Owen, 1984) .
The high proportion of Day 13-14 embryos containing polyploid cells (51%) was unexpected, as Long (1977) (Hare et al, 1980) and pigs (Long & Williams, 1982) and therefore the difference between Long's (1977) work and this study may reflect a difference in the rate of development of the blastocyst between the two breeds. The occurrence of octaploid cells in 8-7% of the Day 13-14 blastocysts is probably also a normal part of the polyploid progression seen in trophoblast cells (Barlow & Sherman 1972 (Boshier, 1969) . These binucleate cells are thought to differentiate and migrate into the uterine epithelium (Wooding, 1982 8N . This is the route of polyploid cell formation in liver hepatocytes (Brodsky & Uryvaeva, 1977) . A third route of polyploid cell formation may be via cell fusion, but in mammalian development cell fusion is considered rare (Brodsky & Uryvaeva, 1977) .
There are two possible origins for the 6N cells reported in 8-3% of the fetuses. They could arise via the endoreduplication or binucleate cell routes from 3N cells or by cell fusion. Fechheimer, Isakova & Belyaev (1983) discuss the various possible origins of 3N cells in diploid-triploid chimaeras, but all of the proposed mechanisms operate within the first few cleavage divisions. Thus 2N/3N chimaeras should have been observed in at least 8-3% of the Day-2 (Murray et al, 1985) and the Day 13-14 embryos collected during this experiment. As no 2N/3N chimaeras were observed in the earlier stage embryos, we conclude that the 6N cells arose by cell fusion and as such represent evidence for the existence of this mode of polyploidization during embryogenesis. The 6N cells could arise through the fusion of one diploid and one tetraploid cell or 3 diploid cells. Indeed, 2 trinucleate cells were observed in one fetus. More work is required to identify the tissues in which these polyploid cells occur and to elucidate their role in fetal differentiation.
